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(57) ABSTRACT

An 1nverter-integrated electric compressor according to the
present invention 1s provided with an inverter case for
forming an inverter-accommodating space for housing an
inverter device, and an 1nverter cover configured to close an
opening of the inverter-accommodating space. The inverter
case 1s assembled with the inverter cover using a spigot
jomt, and when the inverter cover closes the opening of the
inverter-accommodating space, an end-face-opposing face
that opposes an end face of the mverter cover 1s formed.
Such an mverter-integrated electric compressor may make it
unlikely for the end face of the mverter cover to be exposed
to corrosive environments, and may suppress corrosion of
the end face of the inverter cover.
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INVERTER-INTEGRATED ELECTRIC
COMPRESSOR

TECHNICAL FIELD

The present invention relates to an inverter-integrated
clectric compressor having an inverter device integrally
incorporated into a housing of the electric compressor.

BACKGROUND ART 10

An mverter-integrated electric compressor 1s known 1n
which an 1nverter device 1s mtegrally incorporated into the
clectric compressor. The inverter-integrated electric com-
pressor 1s used as a compressor that compresses a refrigerant
of an air conditioning device installed 1n a vehicle, such as
an electric vehicle or a hybnid vehicle. High voltage direct
current power supplied from a power source umt installed 1n
the vehicle 1s converted by the inverter device to three-phase
alternating current power of a required frequency, and the
clectric compressor 1s driven using the three-phase alternat-
ing current power. The inverter device 1s integrated with the
clectric compressor by being incorporated nto an 1mverter-
accommodating section provided on the outer circumierence
of a housing of the electric compressor (see Patent Docu-
ment 1 and Patent Document 2).
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SUMMARY OF INVENTION

Technical Problem
40
In order to suppress vibrations, an inverter cover that
closes the inverter-accommodating section 1s formed of
laminated steel sheets (laminated damping steel sheets).
When the laminated steel sheets are used as the inverter
cover, corrosion resistance 1s improved by applying a cation 45
clectrodeposition coating, for example. Even when the lami-
nated steel sheets to which the cation electrodeposition
coating has been applied are adopted as the mverter cover,
due to the influence of burrs and sags formed on the end face
during processing, the film thickness of the cation electrode- 50
position coating on the end face sometimes becomes thin,
and the end face 1s more easily corroded. Peeling of the
laminated steel sheets occurs when the end face 1s corroded,
and this 1s not desirable for the inverter cover in terms of
appearance or functionality. 55
In light of the foregoing, an object of the present invention
1s to provide an 1nverter-integrated electric compressor that
iImproves corrosion resistance of an inverter cover.

Solution to Problem 60

The 1nverter-integrated electric compressor of the present
invention employs the following means to solve the prob-
lems described above.

Specifically, an inverter-integrated electric compressor 65
according to a first aspect of the present invention integrally
incorporates an inverter device converting direct current

2

power to three-phase alternating current power, and an
clectric compressor compressing a refrigerant using the
three-phase alternating current power. The inverter-inte-
grated electric compressor according to the present inven-
tion includes an i1nverter case forming an nverter-accom-
modating space for housing the iverter device, and an
inverter cover configured to close an opening of the inverter-
accommodating space. When the inverter cover closes the
opening, an end-face-opposing face, which opposes an end
face of the inverter cover, 1s formed 1n the 1nverter case.

By the end face of the inverter cover opposing the
end-face-opposing face of the inverter case, such an
inverter-integrated electric compressor may make it unlikely
for the end face of the inverter cover to be exposed to
corrosive environments, and the corrosion resistance of the
end face of the inverter cover may be improved.

-

T'he mverter-integrated electric compressor according to
the first aspect may further include a liquid gasket closing a
gap formed between the end face and the end-face-opposing
face.

By the liguid gasket covering the end face of the inverter
cover, such an inverter-integrated electric compressor may
make 1t unlikely for the end face of the inverter cover to be
exposed to corrosive environments, and the corrosion resis-
tance of the end face of the mnverter cover may be improved.

When the inverter cover closes the opening, a protruding
portion 1n the inverter case may protrude further than an
outer-side face of the inverter cover, where the end-face-
opposing face 1s formed on the protruding portion.

With such an inverter-integrated electric compressor, even
when the liquid gasket pressed out from the gap between the
iverter cover and the inverter case 1s wiped, the liquid
gasket may be caused to remain on the end face of the
inverter cover. This may make 1t unlikely for the end face of
the inverter cover to be exposed to corrosive environments,
and the corrosion resistance of the end face of the inverter
cover may be improved.

The mverter cover may be formed of laminated steel
sheets.

The laminated steel sheets have a configuration 1n which
steel sheets are laminated with plate-shaped bodies having
clasticity, such as rubber and resin. Thus, 1f the end face 1s
corroded, the plurality of layers peel apart from each other
more easily, and this 1s not desirable 1n terms of the
appearance or functionality. Such an inverter-integrated
clectric compressor may 1nhibit the corrosion of the end face
of the inverter cover, and thus the laminated steel sheets

whose end face would easily corrode may be adopted as the
inverter cover.

The mnverter cover may be covered by a film formed by
cation electrodeposition coating.

Due to the influence of burrs and sags formed on the end
face of the mverter cover during processing of the inverter
cover, of the film of the cation electrodeposition coating, the
film that covers the end face of the inverter cover becomes
thinner than the film covering sections other than the end
face of the inverter cover. Thus, the end face of the inverter
cover 1s more easily corroded than the sections other than the
end face. Such an iverter-integrated electric compressor
may inhibit the corrosion of the end face of the inverter
cover, and thus a material subjected to cation electrodepo-
sition coating may be adopted as the inverter cover.
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Advantageous Eflects of Invention

The verter-integrated electric compressor according to
the present invention may improve the corrosion resistance
of the end face of the inverter cover.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a vertical cross-sectional view of an inverter-
integrated electric compressor according to an embodiment
of the present invention.

FIG. 2 1s a plan view of an 1inverter cover provided on the
inverter-integrated electric compressor.

FIG. 3 1s an enlarged view of a section A 1n FIG. 1.

FI1G. 4 15 a vertical cross-sectional view of an end face of
the 1nverter cover.

FIG. 5 1s an enlarged vertical cross-sectional view of an
iverter cover and an inverter case of a comparative
example.

FIG. 6 1s a vertical cross-sectional view of an end face of
another 1nverter cover.

DESCRIPTION OF EMBODIMENTS

An 1nverter-integrated electric compressor according to
an embodiment of the present invention 1s described below,
with reference to the accompanying drawings.

An mverter-integrated electric compressor 1 1s provided
in an air conditioning device installed 1n a vehicle, such as
an electric vehicle or a hybrid vehicle, and 1s provided with
a housing 2 and an electric compressor 3, as illustrated 1n
FIG. 1. An electric compressor-accommodating space 3 1s
formed 1nside the housing 2. Further, an intake port and a
discharge port (both not illustrated) are formed in the
housing 2. The electric compressor 3 1s provided with an
clectric motor 8 and a compressor 7. The electric motor 8 1s
arranged 1n the electric compressor-accommodating space 5,
and generates rotational motive power using a three-phase
alternating current power supplied from an mverter device
that will be described later. The compressor 7 1s arranged 1n
the electric compressor-accommodating space 5. The com-
pressor 7 uses the rotational motive power generated by the
clectric motor 8, compresses a refrigerant supplied from
outside via the intake port, and supplies the compressed
refrigerant to a condenser via the discharge port. The air
conditioning device performs an air conditioning operation
inside the vehicle, using the refrigerant compressed by the
inverter-integrated electric compressor 1.

The inverter-integrated electric compressor 1 1s further
provided with an inverter case 11, an inverter cover 12, and
an inverter device 14. The verter case 11 1s fixed to the
housing 2 so as to close an opening of the electric compres-
sor-accommodating space 5 of the housing 2. An inverter-
accommodating space 15 1s further formed inside the
inverter case 11. The mverter cover 12 1s formed generally
in a plate shape, and 1s fixed to the inverter case 11 so as to
close an opening of the mverter-accommodating space 15
formed 1n the mnverter case 11. The verter device 14 1s
arranged 1n the inverter-accommodating space 135. The
inverter device 14 converts direct current power supplied
from a power source unit (not illustrated) to three-phase
alternating current power, and supplies the three-phase alter-
nating current power to the electric motor 8.

As illustrated 1n FIG. 2, the inverter cover 12 1s formed in
a complex shape having a plurality of curved sections with
differing curvatures, and an edge 16 1s curved 1n a complex
manner. A plurality of through-holes 17 are further formed
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in the inverter cover 12. A plurality of screw holes (not
illustrated) are formed 1n the mverter case 11, 1n positions
corresponding to the plurality of through-holes 17. The
inverter-integrated electric compressor 1 1s further provided
with a plurality of screws (not illustrated) in positions
corresponding to the plurality of through-holes 17. The
plurality of screws each penetrate through the plurality of
through-holes 17, and are each screwed into the plurality of
screw holes, thereby fixing the mnverter cover 12 to the
inverter case 11.

As 1llustrated 1n FIG. 3, when the inverter cover 12 closes
the opening of the inverter-accommodating space 15, the
inverter cover 12 1s attached to the inverter case 11 by a
spi1got joint. Specifically, an inverter cover attachment face
21 and a protruding portion 22 are formed on the inverter
case 11. The nverter cover attachment face 21 1s formed
along a plane. The inverter cover 12 closes the opening of
the inverter-accommodating space 15 by being arranged
such that an accommodating space-side surface 23 of the
inverter cover 12 opposes the inverter cover attachment face
21.

The protruding portion 22 1s formed to protrude from the
inverter cover attachment face 21, and 1s formed to surround
the periphery of the inverter cover 12 when the inverter
cover 12 closes the opening of the mverter-accommodating
space 15. An end-face-opposing face 24 1s formed on the
protruding portion 22. The end-face-opposing face 24 1s
formed so as to be perpendicular to the inverter cover
attachment face 21, and 1s formed to oppose an end face 25
ol the inverter cover 12 when the inverter cover 12 closes the
opening of the inverter-accommodating space 15. Further,
the protruding portion 22 1s formed such that the end-face-
opposing face 24 1s separated by a predetermined distance
from the end face 25 of the mverter cover 12 (0.5 mm, for
example).

The protruding portion 22 1s also formed to protrude
further than an outer-side face 26 of the inverter cover 12
when the inverter cover 12 closes the opening of the
inverter-accommodating space 15. Specifically, the protrud-
ing portion 22 1s formed to protrude from the mverter cover
attachment face 21 by a distance equal to or greater than the
plate thickness of the inverter cover 12 (0.8 mm, for
example). A width of the end-face-opposing face 24 i the
thickness direction of the mverter cover 12 1s formed to be
equal to or greater than the plate thickness of the inverter
cover 12.

A liquad gasket 27, which 1s silicon-based for example, 1s
provided 1n a gap formed between the inverter case 11 and
the inverter cover 12. More specifically, the liquid gasket 27
1s arranged between the end-face-opposing face 24 of the
inverter case 11 and the accommodating space-side surface
23 of the mverter cover 12. By arranging the liquid gasket
2’7 1n the gap between the mverter case 11 and the inverter
cover 12, air or the like including moisture 1s inhibited from
entering via the gap, and the inverter-accommodating space
15 15 sealed.

In FIG. 4, a vertical cross-section of the inverter cover 12
1s 1llustrated. The inverter cover 12 1s formed of laminated
steel sheets 1n which a first steel sheet layer 31, a second
steel sheet layer 32, and a resin layer 33 are laminated. The
resin layer 33 1s arranged between the first steel sheet layer
31 and the second steel sheet layer 32. Further, in the
inverter cover 12, the laminated steel sheets are covered by
a film 34 formed by cation electrodeposition coating. The
iverter cover 12 may reduce vibrations by absorbing the
vibrations using the resin layer 33.
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The film thickness of a section of the film 34 that covers
the end face 25 1s sometimes thinner than sections of the film
34 that cover the accommodating space-side surface 23 or
the outer-side face 26, due to the influence of burrs and sags
formed on the end face 25 during processing, such as a
blanking operation of the laminated steel sheets. For this
reason, of the inverter cover 12, the end face 25 1s more
casily corroded.

According to the above-described configuration, the pres-
ent embodiment has the following eflfects. In the mverter-
integrated electric compressor 1, after the inverter device 14
has been installed in the inverter-accommodating space 15
of the mverter case 11, the liquid gasket 27 1s applied to the
inverter cover attachment face 21 and the end-face-opposing
tace 24 of the inverter case 11. After the liquid gasket 27 has
been applied to the mnverter cover attachment face 21 and the
end-face-opposing face 24, the inverter cover 12 1s moved so
as to be perpendicular to the end-face-opposing face 24,
using positioning pins, a j1g, and the like, and the inverter
cover 12 1s attached to the inverter case 11 such that the
accommodating space-side surface 23 opposes the inverter
cover attachment face 21, and the end face 25 opposes the
end-face-opposing face 24. After the inverter cover 12 1s
attached to the inverter case 11 at a predetermined position,
the mnverter cover 12 1s fixed to the inverter case 11 using the
plurality of screws.

By the mverter cover 12 being pressed against the inverter
case 11 by the plurality of screws, the liquid gasket 27 1s
pressed out from the gap between the mverter case 11 and
the inverter cover 12. By the liquid gasket 27 being pressed
out from the gap between the mnverter case 11 and the
inverter cover 12, the end face 25 of the inverter cover 12 1s
more reliably covered by the liquid gasket 27. When there 1s
a concern about the external appearance, the pressed out
liquid gasket 27 1s wiped using a spatula or the like, and 1s
smoothed out. Since the protruding portion 22 of the inverter
case 11 protrudes further than the outer-side face 26 of the
inverter cover 12, the liquid gasket 27 reliably remains so as
to cover the end face 25 of the inverter cover 12, even when
the pressed out liquid gasket 27 1s smoothed out.

The end face 25 of the mverter cover 12 opposes the
end-face-opposing face 24 of the inverter case 11 and the
end face 25 1s covered by the liquid gasket 27. As a result,
the end face 25 i1s unlikely to be exposed to corrosive
environments, and corrosion of the end face 25 1s sup-
pressed.

FIG. 3§ illustrates an inverter case 111 and an inverter
cover 112 of a comparative example. An inverter-accoms-
modating space 115 1s formed 1nside the iverter case 111.
Further, an inverter cover attachment face 121 1s formed
along a plane on the mnverter case 111. The inverter cover
112 1s formed generally 1mn a plate shape, and closes an
opening of the mverter-accommodating space 1135 by being
arranged such that an accommodating space-side surface
123 of the mnverter cover 112 opposes the iverter cover
attachment face 121, via a liquid gasket 127. At this time, an
end face 123 of the mverter cover 112 1s not covered by the
liquid gasket 127 and 1s exposed to corrosive environments,
and 1s thus easily corroded.

In contrast to this, the mverter cover 12 according to the
present embodiment 1s attached to the inverter case 11 by the
sp1got joint, and the end face 25 is thus covered by the liquid
gasket 27. As a result, in comparison to the inverter cover
112 of the comparative example, the end face 25 1s unlikely
to be exposed to corrosive environments, and corrosion of
the end face 25 1s suppressed.
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Note that the inverter cover 12 1s not limited to being
formed from the laminated steel sheets having the cation
clectrodeposition coating applied to the surface thereot, and
the 1nverter cover 12 may be formed of another matenal.
FIG. 6 1illustrates an inverter cover 41 formed of another
material. The inverter cover 41 1s formed of a laminated
member 42 and an aluminum plated steel sheet 43, which are
bonded together via an adhesion layer 44. The laminated
member 42 1s provided with a first rubber layer 45, a second
rubber layer 46, and a steel sheet 47. The laminated member
42 1s formed by being laminated such that the steel sheet 47
1s sandwiched between the first rubber layer 45 and the
second rubber layer 46. The aluminum plated steel sheet 43
1s formed by covering a steel sheet 49 with an aluminum film
48, formed by aluminum plating. Since the end face of the
steel sheet 47 1s laid bare at the end face of the inverter cover
41, the end face 1s easily corroded.

The inverter cover 41 1s attached to the imnverter case 11 1n
the same manner as the inverter cover 12 according to the
above-described embodiment. At this time, the end face of
the inverter cover 41 opposes the end-face-opposing face 24
of the inverter case 11, or the end face 1s covered by the
liquid gasket 27. As a result, the end face 1s not likely to be
exposed to corrosive environments, and corrosion of the end
face 1s suppressed. Specifically, the inverter-integrated elec-
tric compressor 1 may make it unlikely for an end face of an
inverter cover to be exposed to corrosive environments, and
may be adopted as an inverter cover formed of a material
whose end face 1s easily corroded.

REFERENCE SIGNS LIST

1 Inverter-integrated electric compressor
2 Housing,

3 Electric compressor

5 Electric compressor-accommodating space
7 Compressor

8 Electric motor

11 Inverter case

12 Inverter cover

14 Inverter device

15 Inverter-accommodating space

21 Inverter cover attachment face

22 Protruding portion

23 Accommodating space-side surtace
24 End-face-opposing face

25 End face

26 Outer-side face

27 Liquid gasket

31 First steel sheet layer

32 Second steel sheet layer

33 Resin layer
34 Film
41 Inverter cover

The mvention claimed 1s:

1. An 1inverter-integrated electric compressor integrally
incorporating an inverter device converting direct current
power to three-phase alternating current power and an
clectric compressor compressing a refrigerant using the
three-phase alternating current power, the inverter-inte-
grated electric compressor comprising:

an 1verter case lforming an 1nverter-accommodating

space housing the inverter device; and

an 1verter cover configured to close an opening of the

inverter-accommeodating space,

an end-face-opposing face opposing an end face of the

inverter cover, being formed 1n the mverter case when
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the mverter cover closes the opening, and the 1nverter-
integrated electric compressor further comprising;:

a liquid gasket closing a gap formed between the end face
and the end-face-opposing face, a protruding portion,
protruding further than an outer-side surface of the s
inverter cover, and the end-face-opposing face being
formed on the protruding portion.

2. The mverter-integrated electric compressor according,

to claim 1, wherein the inverter cover i1s formed from

laminated steel sheets. 10
3. The mverter-integrated electric compressor according,

to claim 1, wherein the iverter cover 1s covered by a film

formed by cation electrodeposition coating.

¥ oH H ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

